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Technical Field of the Invention 

The invention relates to a data storage system for a motor vehicle and a 
10 method for storing data characterizing a motor vehicle's future route. 

Background of the Invention 

An increasing number of motor vehicles are fitted with navigation 
systems. When the destination has been specified, the system automatically calculates 
the correct route to be traveled and reliably guides drivers to their destination by 

15 means of optical and/or acoustic directions. The basis for this is usually a digitized 
road map stored on a CD-ROM that encompasses the road network as 
comprehensively as possible. Proceeding firom the position of the driver's own vehicle 
within the digitized road map, the route to be traveled is calculated and, as and when 
required, recommendations to tum off are given that correspond to the respective 

20 situation. 

Apart fi-om information on the road network itself, modem navigation 
systems also offer information, for example about the curve characteristics of and 
distance to a bend being traveled, which characterizes the route being traveled in 
greater detail. This route data can be made available to the driver or to driver 
25 assistance systems. The route data can, however, also be transmitted directly to control 
units for controlling vehicle components such as the engine or gears. However, 
increasing volumes of data give rise to substantial storage and communication 
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requirements in the motor vehicle. This calls for high-capacity memories and efficient 
data networks which are expensive. 

Summary of the Invention 

The object of the invention is therefore to provide a data storage system 
5 for a motor vehicle and a method for storing data in a motor vehicle which 
significantly reduces the required storage capacity in the motor vehicle and/or 
minimizes the communication requirements between individual vehicle components. 

These objects can be achieved by a data storage system for a motor 
vehicle comprising at least two control units for controlling in each case one or more 
10 vehicle components, at least two memories for storing data characterizing the future 
route being traveled, an interface to a data source, wherein each control unit is able, 
via the interface, to request from the data source a subset of the route data available 
there and to store the consequently transmitted route data in the memory assigned to 
the relevant control unit. 

15 The objects can also be achieved by a data storage system for a motor 

vehicle comprising a data source, an interface coupled to the data source, two control 
units coupled to the interface, each comprising a memory for storing data 
characterizing the future route being traveled, for controlling in each case one or more 
vehicle components, wherein each control unit is operable, via the interface, to request 

20 from the data source a subset of the route data available there and to store the 
consequently transmitted route data in the memory of the respective control unit. 

The data source can be located inside the motor vehicle or at least 
partially outside the motor vehicle. The route data can be transmitted at least partially 
on a wireless basis. The data source may have a data processing unit by which the 
25 route data can be selected, combined, classified, and/or compressed. 
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The objects may also be achieved by a method for storing data 
characterizing the future route in a motor vehicle comprising the steps of: 

- requesting in each case a subset of the data which is available in a data source 

and which characterizes the future route being traveled by at least two control 

units, 

- transmitting the requested route data from the data source via an interface to the 

relevant control unit, and 

- storing the route data in a memory assigned to the relevant control imit. 

The route data transmitted from the data source can be further 
processed in the relevant control unit before being stored in the assigned memory. 
The route data can be transmitted at least partially on a wireless basis. The data source 
may select, combine, classify, and/or compress the route data. 

The communication requirements within the motor vehicle are 
substantially reduced through central storage of the route data in the control units in 
the performance of whose control functions this data has to be taken into account. If 
the data source is located at least partially outside the motor vehicle, the volume of 
data stored in the motor vehicle can be matched to the route being traveled and to the 
relevant vehicle's configuration and consequently generally substantially reduced. A 
large amount of unneeded or non-processable route data is available in the data source 
depending on the route being traveled and on the vehicle's configuration. Nonetheless 
storing this data in the motor vehicle simply gives rise to additional storage 
requirements and hence to increased costs. Moreover, much of this data is vaUd for a 
short period only, for example in the event of tailbacks and new traffic routing. 
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Brief Description of the Drawing 

An exemplary embodiment of the invention is described below with the 
reference to the figure. The figure contains a schematic representation of a data 
storage system for a motor vehicle. 

5 Detailed Description of the Preferred Embodiments 

Control units 1 serve to control one or more components of the motor 
vehicle (Figure 1). The terms 'control unit' and 'control' are not, however, to be 
interpreted in a restrictive sense and should be understood as also including regulating 
units and processes. The control units 1 can be directly assigned to a vehicle 

10 component and have a controlling effect on this. Examples of this shown are an 
electronic transmission control (EGS) 1.1 by which the shifting operations of an 
automatic or automated gearbox are controlled, and an electronic engine control 
(EMS) 1.2 by which the variables affecting an engine's torque are controlled. 
Furthermore, the control units 1 can also perform higher-order control functions, 

15 thereby directly or indirectly also controlling several vehicle components. Examples of 
these shown are a shift control or IPM® control 1.3 which controls the powertrain on 
an integrated, which is to say comprehensive, basis (IPM® stands for Integrated 
Powertrain Management) and, in particular, determines the gear shifting strategy, and 
a driving stability control (FSR) 1.4 which can also include an anti-skid system and/or 

20 traction control. 

Each of the control units 1 is assigned a memory 2 in the form, for 
example, of a RAM memory or hard disk, for storing data characterizing the fixture 
route being traveled. The memories 2 are advantageously integrated in the relevant 
control unit. The stored route data is processed and/or evaluated by the relevant 
25 control units 1 and taken into accoxmt in controlling the assigned vehicle components. 

In addition to the control units 1 shown, other control units in a motor 
vehicle such as a speed controller, distance controller or battery management system. 
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can be fitted with corresponding memories 2 in order to take information about the 
future route being traveled into account in the relevant control function. 

Data characterizing the future route being traveled can be requested by 
the individual control units 1 from a data source 4 via an interface 3. Each control unit 
5 1 in each case only requests a subset of the route data available in the data source 4. In 
particular, a control unit 1 requests the specific route data to be taken into account in 
the control functions of the relevant control unit 1. To express it simply, it is initially 
assumed that any information about the future route being traveled is available in the 
data source 4. At the request of a control unit 1, the requested route data is transmitted 
10 from the data source 4 via the interface 3 to the control unit 1 and stored in the 
assigned memory 2. 

The data source 4 has a digitized road map 5. The term 'road map' as 
employed here is not intended to be restrictive: alongside information simply about the 
directional course of roads, the digitized road map can include any supplementary 
15 information about the roads or routes being traveled. The available route information 
can be divided into three categories: 

a) Route profile information 

Li terms of the route profile, both the horizontal course (such as bends 
or tum-offs) and the vertical course (gradients) are of importance. 

20 b) Traffic regulation information 

In terms of traffic regulation, information influencing the speed of the 
motor vehicle, for example speed limits, stop signs, right-of-way regulations or place 
name signs, is of particular importance. 

c) Information on the nature and constitution or condition of the route 
25 Information on the nature of the route (freeway, country road or 

through road) plays a crucial role in the control of certain vehicle components. 
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Information about the constitution or condition of roads (asphalt, gravel, poor 
condition, potholes) is also desirable. 

Apart from the road map 5, the data source 4 advantageously also has a 
traffic information source 6 providing up-to-date values for variables in terms of the 
5 route being traveled. The following information offers conceivable instances of this: 

- information on traffic flow (such as up-to-date tailback reports), 

- information on currently occurring changes to road conditions (such as black ice), 

- information on current or anticipated weather conditions, for example those 
affecting visibility (precipitation, fog, weather forecast), 

10 - information on the current functional status of traffic control systems (such as the 
current phase of traffic lights), 

- information on exceptional traffic control measures (such as temporarily closed 
roads or environmentally based regulations on low-emission operation). 

15 The data source 4 can fiulhermore have a locality information source 7 

in the form, for instance, of a camera in conjunction with an image-processing system 
or radar system, attached to the vehicle on a single or multiple basis. It is possible with 
the aid of such a locality information source 7 on the one hand to obtain vehicle- 
specific information about the route being traveled. Obstacles on the route, for 

20 example, in the simplest instance a vehicle traveling ahead, can be detected. On the 
other hand information not made available by the data sources 5 and 6, or made 
available by these incompletely or incorrectly, can be beneficially supplemented, 
corrected or replaced. 

The vehicle-specific information obtained with the aid of the locality 
25 information soiu"ce 7 about the route being traveled, and also supplemented or 
corrected information from the data sources 5 and 6, can be advantageously at least 
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partially transmitted to the data sources 5 and 6 in order to update the relevant 
database. 

The data source 4 also has a data processing unit 8. The data processing 
unit 8 selects the route data supplied by the data sources 5, 6, and 7 as required, and 
5 combines, classifies and/or compresses it. The current vehicle position is also 
determined in the data processing unit 8. Below are examples of the methods that can 
be employed, also in combination, to determine the vehicle position as accurately as 
possible: 

- positioning via GPS (Global Positioning System, satellite positioning), 

10 - coupling navigation from the current status data of the vehicle (yaw angle and 
vehicle speed), 

- differential wheel sensor data, 

- compass data, and/or 

- various map-matching algorithms. 

15 

The data source 4 can be provided inside the vehicle (on board), but it 
can also be located entirely or partially outside the motor vehicle (off board). If the 
data source 4 is located at least partially outside the motor vehicle, the data is 
transmitted to the motor vehicle on a wireless basis, for example by means of radio 

20 transmission with the aid of GSM or UMTS signals. Inside the motor vehicle the data 
can be transmitted either on lines, for example in the form of a data bus system, or by 
means of wireless transmission techniques. The type of data transmission is irrelevant 
to the functioning of the data storage system according to the invention. Depending on 
the configuration of the data source 4, the request signals can also be transmitted at 

25 least partially on a wireless basis from the control units 1 to the data source 4. Figure 1 
shows all data transmission paths in a simplified form as lines, but this representation 
is not intended to be restrictive. 
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The route data requested by a control unit 1 is advantageously edited in 
the data processing unit 8 in such a way that it can be immediately stored in the 
memory 2 assigned to the control unit 1 and can be taken into account by the control 
unit 1 immediately when the respective control function is performed. In an altemative 
5 embodiment the route data transmitted by the data source 4 can, however, also be 
further processed in the control unit 1 either before the route data is stored or before 
the route data is processed in the control of the assigned vehicle components. It is 
accordingly conceivable, for instance, that a control tmit 1 requesting data via the 
interface 3 from data source 4 about future bends to be traveled will only be sent 
10 information about the x and y coordinates of the future route. The coordinates will 
then be evaluated by the control unit 1 and converted into the required bend data, for 
example distance and curvature. 

A process cycle of a storage procedure is described below with the aid 
of a flow chart (Figure 2): 

15 At the start of a travel cycle, in a step SI the destination is entered by 

the driver via an input module. The motor vehicle's current position is determined in a 
step S2 and the route to be traveled calculated as a function of this. In a step S3, in 
each case specific subsets of the route data available in the data source 4 are requested 
by the individual control units 1 . Each control unit only requests the specific route data 

20 from the data source 4 that is significant for implementing the respective control 
function. For instance the transmission control 1.1 requests in particular route data 
influencing the shifting operations of the automatic or automated gearbox, for example 
data about bends or turn-offs ahead and about gradients ahead. Engine control 2 can, 
for example, request route data that is to be taken into account in regenerating the 

25 catalytic converter. The driving stability system 1.4 consistently only requests route 
data influencing the motor vehicle's stability, for example data about the road 
condition, coefficient of friction or bends ahead. In a step S4, the route data supplied 
by the data source 4 in response to the relevant request is stored in the memory 2 
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assigned to the respective control unit 1. The stored route data can then be taken into 
account in the performance of the relevant control functions of the control units 1. 

The volume of data requested by the control units 1 should beneficially 
be adapted to the storage capacity of the respective assigned memory. Depending on 
5 storage capacity, length and complexity of the route being traveled, multiplicity of 
route data to be taken into account in the control function of the individual control unit 
1, and the amount of memory required for the individual route data, fi-equently only 
the route data of part of the overall route being traveled is requested by the control 
units 1 and stored in the assigned memory 2. At the appropriate time, which is to say 

10 promptly prior to departure from the addressed partial route, the route data of the 
following part of the route being traveled is then requested. Recent changes to the 
route data that are made available by the traffic information source 6 or the locality 
information source 7 must also be taken into accoimt independently of a route data 
request by a control unit 1. For this, the changed route data is either transmitted 

15 directly to the control units 1 or a signal signaling a change to route data is transmitted 
to the control units 1. The signal advantageously also contains information indicating 
which route data is affected by the change. The control units 1 can request new data if 
the route data currently stored on the respective memory 2 is affected by the change. 



HOU03:934504.2 



